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Aim of the document

Overview of how to use ALMA archival data. 

Help with scientific exploitation of the ALMA Science Archive.

Examples of CASA code and screenshots.

Document references for more information.📖



Where is the Archive Primer on the ALMA Science Portal?



Where is the Archive Primer on the ALMA Science Portal?



About the document

● List of Contents hyperlinked.
● Cited documents are hyperlinked. 
● Will be updated on a yearly base.



Chapter 1: Introduction

● Introduction to the document.
● Introduction to ALMA.
● Introduction to the archive.



Chapter 2: Querying the ALMA Science Archive

● Introduction to the ASA 
interface.

● Querying the archive using 
the ASA interface.

● Previewing the data.
● Querying the archive using 

Python scripts (PyVO and 
Astroquery).
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● Introduction to the Request 
Handler.

● Description of the data 
packages available.

● Previewing images with 
CARTA.

● Downloading options 
(including using Python 
scripts).



Chapter 4: Overview of downloaded archival data

● Unpacking the data.
● Archival data structure.
● Archival product files.

2016.1.01164.S
   science_goal.uid___A001_X885_X1ee
      group.uid___A001_X885_X1f5
         member.uid___A001_X885_X1f6
            calibration
            log
            member.uid___A001_X885_X1f6.README.txt
            product
            qa
            raw
            script



Chapter 5: Inspecting archival data

● Examples of good and bad 
data.

● Reviewing QA0 reports.
● Reviewing QA2 reports.
● Inspecting QA2 plots from 

manually calibrated data.
● Inspecting WebLogs from 

pipeline calibrated data.
● Using plotms to inspect data.
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Chapter 6: Checking the quality of the archived 
images and image cubes

Archived continuum image 
and spectral cubes are 
made during QA2. 

● Not all Member OUS 
will have full imaging 
products.

● For some, external full 
imaging products exist 
(from ARI-L or Large 
Projects)

Not all SPWs imaged!



Chapter 6: Checking the quality of the archived 
images and image cubes

● Overview of ASA images.
● Properties of ASA images.

○ Spatial/spectral 
coverage.

○ Sensitivity.
○ Beam size/uv-coverage.
○ Residual features and 

artefacts.
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Chapter 7: Requesting and recreating calibrated 
visibilities for archival data

● Requesting calibrated visibility 
data.

● Recreating calibrated visibility 
data.

> casa --pipeline
casa% execfile('member.uid___A001_X1296_Xe30.scriptForPI.py')



Checking the quality of the archived images and image 
cuves (Ch. 6)

Screen shots:

● Images available in ASA
● Tools for image inspection
● Properties of image products (one example)
●



Requesting and recreating calibrated visibilities for archival 
data (Ch. 7)
Screen shots:

● Requesting calibrated ms (regular + ARI-L)
● Recreating calibrated ms
● Possible issues and caveats
●



Chapter 8: Re-imaging archival data

● Continuum subtraction and 
spectral line imaging.

● Continuum imaging.
● Overview of important tclean 

parameters.

casa% uvcontsub(vis = 'my_data.ms',
        field = 'M100',
        fitspw = '0:5∼50;170∼240', 
        fitorder = 1,solint='int')



Chapter 8: Re-imaging archival data

● Continuum subtraction and 
spectral line imaging.

● Continuum imaging.
● Overview of important tclean 

parameters.

casa% tclean(vis='my_data.ms',
        specmode='mfs',
        datacolumn='corrected',
        field='my_field',
        spw='0~3',
        outframe='lsrk',
        weighting='briggs',

   robust=0.5,
        imsize=512,
        cell='0.7arcsec',
        niter=500,
        interactive=True,
        pbcor = True)



Chapter 9: Data combination

● Preparation steps for data 
combination.

● Combination of 12-m Array 
configurations.

● Combination of 7-m and 12-m 
Arrays.

● Combination of TP and 
7-m/12-m Arrays.

casa% concat(vis=['7mdata.ms, 12mdata.ms'],
        combinedvis='7and12mdata.ms')
casa% plotms(vis='7and12mdata.ms',
        xaxis='uvdist',
        yaxis='amp',
        field='M100',
        plotfile='M100_combined_uvdistance.png',
        coloraxis='observation',
        avgtime='60',
        avgscan=True,
        showgui=False)



Chapter 10: Using the calibrators as science targets

● Overview of ALMA calibrator 
targets.

● Identifying flagged spectral 
features in calibrators.
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densities.

● Comparing the flux densities 
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catalogues values.
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● Obtaining the calibrator flux 
densities.

● Comparing the flux densities 
of archival data to the 
catalogues values.

casa% import analysisUtils as aU
casa% aU.getALMAFlux('J1924-292', 230, date='2019-12-12', showplot=True,
plotfile='J1924_230.png')
Closest Band 3 measurement: 5.500 +- 0.130 (age=-2 days) 91.5 GHz (will extrapolate from this datum
using spectral index)
Closest Band 7 measurement: 2.780 +- 0.080 (age=+2 days) 337.5 GHz getALMAFluxCSV(Cycle6): Fitting
for spectral index with 1 measurement pair of age 6.0 days from 2019-12-12, with age separation of 0
days
2019-12-06: freqs=[103.5, 91.47, 337.47], fluxes=[5.33, 5.56, 2.75]
Wrote plot: J1924_230.png
Median Monte-Carlo result for 230.000000 = 3.422817 +- 0.275106 (scaled MAD = 0.273568)
Result using spectral index of -0.538980 for 230.000 GHz from 5.500 Jy at 91.470 GHz = 3.346019
+- 0.275106 Jy
Out[3]: 'ageDifference': 4.0, 'covar': array([[ 0.00034049, 0.00136793],[ 0.00136793,
0.00887766]]), 'fluxDensity': 3.3460192750107671, 'fluxDensityUncertainty': 0.27510639305798373,
'intercept': 0.63837706251223336, 'interceptUncertainty': 0.0, 'meanAge': -2.0, 'meanOfLogX':
2.168151400125081, 'monteCarloFluxDensity': 3.422816598521556, 'spectralIndex':
-0.53898041071174752, 'spectralIndexAgeOldest': 6, 'spectralIndexAgeSeparation': 0,
'spectralIndexAgeYoungest': 6, 'spectralIndexDate': '20191211', 'spectralIndexNPairs': 1,
'spectralIndexUncertainty': 0.012793175399861925



Chapter 12: Useful additional CASA packages

● Analysis Utilities.
● CASA Toolkit.



Chapter 13: Frequently encountered issues 

● Finding the CASA version.
● Solve problems when running 

the *scriptForPI.py.



Chapter 14: Assistance with Archive mining and 
science exploitation

● Helpdesk.
● Knowledgebase.
● Contact your ARC or ARC 

node.



Example Question:
How were a specific set of observations performed?  

➤ Chapter 2: Searching the ASA

➤ Chapter 3: Downloading data from the ASA

➤ Chapter 4: Overview of the downloaded archival data

➤ Chapter 5: Inspecting archival data



Example Question:
Can I get quick-look images of a specific object?

➤ Chapter 2: Searching the ASA

➤ Chapter 3: Downloading data from the ASA

➤ Chapter 4: Overview of the downloaded archival data

➤ Chapter 6: Checking the quality of the archived images and image cubes



Example Question:
How can I re-image archival data? 

➤ Chapter 2: Searching the ASA

➤ Chapter 3: Downloading data from the ASA

➤ Chapter 4: Overview of the downloaded archival data

➤ Chapter 7: Requesting and recreating the calibrated visibilities for archival 
data

➤ Chapter 8: Re-imaging archival data



Example Question:
What problems could have affected my downloaded 
data?

➤ Chapter 5: Inspecting archival data

➤ Chapter 6: Checking the quality of the archived images and image cubes

➤ Chapter 13: Frequently encountered issues

➤ Chapter 14: Assistance with archive mining and science exploitation



Example Question:
Why am I having problems recreating calibrated data? 

➤ Chapter 7: Requesting and recreating the calibrated visibilities for archival 
data

➤ Chapter 13: Frequently encountered issues

➤ Chapter 14: Assistance with archive mining and science exploitation



The document will be 
updated on a yearly base.

Your feedback is very much 
welcome!



http://www.eso.org/sci/facilities/alma/arc/alma-archive-school2022.html


